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'Jm{-,@rpn—ocess communtieation

'pu/rrose,s +  odata e.xcha/vxge

S(avnc,l'uronisa:tdo-n

mutual exclusion

° O.S-;S- 34,3«\01.3

F$Sencl to senc a Sc'ghaL to
o sPec,Cdﬁc'eoL process.

F$Sleep to awalt a sdgmal..

F$ Icpt to amstall a. routone for

hM'LOLU/Y\J sFealol. sdgnal.s-
Standard. sigmal codes: |

ikl

waJ?-Lu.P used. ‘!’J devver's TRQ toutine
mt&rru.i)t control - C o termuinal
abert conkrol - E  on ternuaal

G
. Sx,?fncd.s Ca,rrg a A6-bit /U'n‘r&r'ma.f:ﬂo'n
(&,341@(_ coo(.e.j 6809 : 8—54.:{:).

*They are p%oc,ess specfce | rather
tham gyckem gloéal (exception: T =),

o'ﬂru’,gr are queued. to the mdving,

process (awere mot 4m 6803).

Excaption: (AJOJQQ—(LP Lost -«..;f process mnm;ng!

«Processes cam mask signals (mot s
6803). Caution unth real time vespgrse!

Sal?«nais are Pm'ma,n'ﬂtj use.(FuL fm— the
ambernal worrkéna c# T/0 sdsl:em. ij«.&
aolhes u.ﬂ:ma txP,QCcC{:eLb f&r St{ncbnram'Sa,ﬂan



& )

e 05-9 evemts Ev$ &lﬂnﬁ hos arguwments:

system - gLlobal 32-bit counters evemt L (from creake or Limk)

use oS Sema..phom on. shared. Tresources e £t ,vac,re,me,nts the counter 55 the

(eg. deta mooules) ) and fm- &mea@na. ameumnt Wm in ereate

F$ Event sgstem call provides Ev$Wait has arguments:
Skgnal  primitive event Lo (from create/ Link)
Wact primitive mumimium value ,e3 4
Maumteaumnance }‘Lmd:‘forns (create etc.) Mmaximum valie. ,eg- o

Ev-$ Creat has Mﬁw"ﬂm A,'f coumtermot um Tamge 'rru}n...»ma.xj

event name el "gLata_Teadg"
amitial value 48 ¢
Scgnal xinorcmmi:,e.a. 4

Suspend.s process umtc( o ramge
(then Te- ackivates)
once im Tange cdecrements the

et imerement /83 -1 Coumtesr 83 am ount ?wemx;n ureate.

Ev$link has Wﬁm"-"‘ﬁ’ o retums evenk coumter value BQOr checks.

event nome Tk "Ol“fa—“"-dg " (event -wolt could also have termdinated.

‘ F ol).
+ both vetum : event id for mame. by a signal from F$ Sendl)




(There are more — don't discuss here.)

Example. dake
v
pro ducer
Ev$Walk
OweN~4
then

EV$5¢3nL
! 4

daka bu.HeA' orEer
N slots Aotable

I A

' ' :
consumer 4 constwmer 2|
Jull ama.laois quick amalﬂst‘sv N
EvfWatt || EvfWait |-
Aese N/2 N/2+4... N

¢ !

nesults mbermediate
: resulks

Envemts usua.Uﬁ preJerreol to &?nal.s :

system. global | Ira.sto.r( , more flxille.

o Named pipes

@ .

embedded im the T/0 sgste/m

system - gf,obdl- -+ euven. metwork - global
avth 0S8Nk

{,01— message ex.chamge , amcludes
/message buM amd Sgndrwunisai:dm. |
mw.U:CPLe reacers amd. wrikers per pipe
possL!:Le.

olevice mame : / pipe
ene - Level oLn.red-e-ry 6&.‘l..‘e. e.a. /PAl,oe/da.ta.
errawn.iseota.s a fofo m memory bd prpeman. |

T4Create
Iiofwﬁ. }tocrea,te./o’wn

T$Writln  for writing - blocks 4f pise full
T$ Reaclln  for readung - blocks &f pupe empt

I$ GetStt (SS-Reada) a.scj—nc.bvmnw.s sdgmai i
data available

all as ‘Qar other faies or EerMaﬂ!



e Data muoduleg @

gasa /meams {:o_ha.uc. named. module
for use as cdate buffir set of constaunts,

ete.

EKOJM—FLG— e[-]f nomecl ppes:

Igropp,r._ .l?.o( Aritialise
arite F$ DatMod creates LE. Parameber: sime.

@%wﬁeu action Logp F§ Limke Givdes to A‘—tJ as (For o{:hér f:wus
| £$ Close | termumate 03 mocules.
l,', cgw-ﬁ.&e, blocks 4f pipe full. 'J,f, cemstamts | one cam use load to a.e,t At
| {‘fmd&kﬁom&fg_,asﬁrcode.
/pepe/ event_data Proteckesl avith CRC ,as all smodules.
%E come t furst serve; Use. M od. é’ar CRC update ,«,f not cengtauts.

~ m enswmers, even
Consumen efncltﬁtwntm.fhuarked,
| I#OPem f;er OPlLs f

“ CE Lim actiew l00p end.s
on efrwt-o{ fth_'

I$Cose A pro clucer clies,
50 cLo the onsumers,

mmahchg
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N ef:wm'kfm.i

A meams to conmect several com,pu.(:er:s
over seme clistamce (% 410m... worblwicle).
c—emmua over serval line 5 u.suvg Seme. Pmtocoﬂ

Smd-l;hg / Teceluing pacleeks of data .
(wln.g mot use the processor bus % » olistamce

too .ﬁa'ng, 7 too processor specCFCc. ! )

05-3 O(Hu's two p—rotocol..s ba means oj’axf'ra.
,fj,l.e. mamoagers / drovers Off:em, Eﬁh@rnet

As used : seral ,40Mbit/sec pa.cleets < 41500 byte

NH"TCee/Ip p-rotoc.oLs P a sta/na.araL that
Tuns on all b.dgae/r computers , all
UNix systems eg., and also 0S-9.
Allows e.g. f;iLe, l:mmsger amd. remote
Logon. between amy two sasl:@ms ,
whether of Swme typ or mot. - |
File mamager TPHAN +much more ;~ 300 k&ak.s.

2) O0S3Net ; wnf-(m.eol. to 0S-9 S&stms. @

Nery well im.f;e?ra(:ed. umto 05-3 ;
allows Temote execution o&f'cw-.g x/0
Stastem call TI$....
The metwork A:{:Seg A8 a dew'ce Supportecl.
by frle mamager NFM, crivers, olewcriptors,
Deuvice e.g.: /enet |
The "nodes" ( compubers ) aleng the metwork
afpear Like a first - Leoel fx'b. directory.
Path to mode e.g.: fenet/cpu’
Om the remote mocle | one cam then
access amy fule 65 aﬁwndmﬁ ats Local
PaHn. name ;
Complete Fai:h eq.:
/emet/cou5/ P tomote prinfer
s/enet /cpuS/dg/omds /x  aemote File

even;

/enek/cpuS’/cht/c,Pugb/... Ae. builk < im

'b-nlolﬂ e,



@

| ' @ 0S-9/68000 OPERATING SYSTEM TECHNICAL MANUAL
There 4s a ubilchy for remote Login: How 0S3 Nek works
C/F\/P / enet / C—pus Outgoing Path Of Request SYSTEM 1 Return Path of Request
h Requests Data/status USER Receives data/status
Ome cam use vremote pathnames in ) -

all serts of commamds | e.g.
chd enet/ cpus/dg/help
Load '/enct/cpu5/7¢/md,$/ed6&
List wx >/enet/cpu57/ P

The last example shows how easy
Temote unterprocess communication
As arith pipes amd. 0S9 Net

amalyse < /enet/cous/pipe fevent_ data.
The process, ama(ﬂse. , AS comPBe,ée,Ld unaware
6] where £ts data come frem - all done Lg_
're.rouwna on. the chell level. Cowlel ac well

ceme.ﬁ-amafd.e:

amo.f.tdse. </d¢/ testdata

Receives request from user. Dis.
patches request to appropriate
File Manager. The kernel is
unaware of networking.

089  The kernel works with NFM to
EERNEL process and transfer returning
data to the user.

|

t

Receives request from the ker-
nel. Builds a message. Calls
the Device Driver. Waits for re-
turn message.

NFM NFM coordinates the return
message with the waiting pro-
cess, which returns to the
kernel level.

l

t

Receives message from NFM.
Dispatches message on network
line,

DRIVER Receives message from the net-

work line. Dispatches message
to NFM.

L

J

Network

Hardware (Comtrollers + coble)

SYSTEM 2

Receives message from the net-
work line. Dispatches message
to NFM.

DRIVER Receives return message from
NFM. Dispatches message on
the network line.

|

!

Receives message from Device
Driver. Processes message and
invokes kernel if necessary.

NFM  Builds return message and calls
Device Driver.

Figure 26: Tracing a user request through the network
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Enhamcements to the shell

05-3 /68K
o umderstamds the usual wildcorcd
ft}r a/vua Sbﬂ;hg

2 Fm— amy ome character

dnaracters: x

e.a. ,&‘,s{: ¥.C
Alst prog %
oo 2%

amy fule whh .c at encl
amy fcu si-a-rbu.‘v:j wiie pog
amy J&CU.. wiHh 3 characters
o provides envirenment varables | which
com be rettievecl 63 processes. |

utcutg setenv allews to dgfwe the vanadles.

e.g.
Setenwy PATH /ded/cmals : /hg/obfs: /xx

dlefimes variable PATH, useo durg Lol
as a Segu@nw%f paths to e searched .
: ockts as separator an Seguemce sk,

05-3000 (e 68k, 80386, 88000) &

o shell remembers the commands {:ldFeoL

in earlier, Cam vecall them ath

CUIrS O kcﬂs , amd. eolit them "J necessary,
o shell command sutpts cam use Pcu_metu-s

e ToMAN handles 10313:@(. Pa.th. names
d.&&duw\- with u.’céutg alres ;&g
allas /hé/mine [dd |
them valid unscde this sh.e.&ﬂ-for wubd;héug
o faster disk T/0 by cache in memsry, ,

(

05-3000 As aoritten sn C, "almost entirely”

thus pertable to new processor bmoes (Like
UNIX £s) ;1 but met byus - maeds o C Com-
piler furst - amd real specialists oo,




